Purine deoxynucleoside salvage in Giardia lamblia.
Giardia lamblia is dependent on the salvage of preformed purines and pyrimidines, including deoxythymidine. Dependence on deoxynucleoside salvage is extremely unusual among eucaryotic cells (Moore, E. C., and Hurlbert, R. B. (1985) Pharmacol & Ther. 27, 167-196). The present study investigates the possibility that giardia lacks ribonucleotide reductase and depends entirely on deoxynucleoside salvage. A ribonucleotide reductase inhibitor, hydroxyurea, at concentrations up to 2 mM had no effect on the growth of giardia. This is 15-20 times the ED50 of hydroxyurea for the protozoans Trypanosoma cruzi, Trypanosoma gambiense, and Leishmania donovani. A lysate of giardia had no detectable ribonucleotide reductase. Although radiolabeled adenine, adenosine, guanine, and guanosine were readily incorporated into RNA by cultured cells, no adenine or adenosine and only trace amounts of guanine and guanosine were detectable in DNA. This is in contrast to deoxynucleosides, where 58% of deoxyadenosine and 10% of deoxyguanosine incorporated into nucleic acid were found in DNA. Phosphorylation of both deoxyadenosine and deoxyguanosine was catalyzed by a cell lysate of giardia when nucleoside kinase co-substrates were included in the assay but not when phosphotransferase co-substrates were present. The absence of detectable ribonucleotide reductase, the failure to incorporate purine nucleobases and nucleosides into DNA to any significant extent, the ready incorporation of deoxynucleosides into DNA, and the demonstration of a purine deoxynucleoside kinase suggest that giardia are dependent on the salvage of exogenous deoxynucleosides.